tified and tested for antibiotic susceptibility and resistance transfer ability. Salmonellae were recovered from swine at seven of the nine slaughter plants and 16 of the 27 composites of slaughter swine. Of the 19 production units, 3 had swine shedding salmonellae. Resistances found included streptomycin, tetracycline, and sulfadiazine. Of the 52 total isolates tested, 71% had some level of antibiotic resistance. Only 3 of 37 resistant isolates could transfer resistance under the conditions used.
Salmonellae have been isolated from swine at slaughter and from swine products by many investigators (6, 9, 13, 15, 16) . Salmonellae cause a high percentage of human food-borne illnesses; improperly handled meat, meat products, and eggs have been incriminated as primary carriers of salmonellae.
Feeding low-level antibiotics to swine causes significant benefits in improved feed efficiencies and faster weight gains. The majority of commercial swine producers use one or a combination of antibiotics at some time during the production period. Antibiotics fed to swine can significantly increase the percentage of salmonellae resistant to such antibiotics (3) .
An increasing proportion of salmonellae from humans and animals during recent years was found to be resistant to antibiotics (3, 8, 11, 14) .
Salmonella typhimurium had the highest incidence of resistance (2, 11, 14) , and both human and animal infections occurred from resistant strains of S. typhimurium (1, 2) . Incidence of Rfactor-mediated drug resistance in S. typhimurium increased in countries where livestock production is intensive, but the occurrence of resistance in other Salmonella serotypes has shown little tendency to increase (3) . In a survey of animal salmonellosis outbreaks in 37 states, a high incidence of R-factor resistance was found; 75% of the strains were resistant to one or more antibiotics (12) .
MATERIALS AND METHODS Sampling. From those states having the greatest production of swine in the United States (totaling 64% of the United States' production), all slaughter plants and as many production units as possible were identified, and nine plants and 19 farms were selected randomly for sampling. Sampling was conducted from May through September, 1978. Fresh fecal droppings were collected off the floor from voided feces from individual pigs. Fecal samples from a total of 10 pigs made up one composite. A total of three composites from pigs from three different farms (as determined from unloading records at the plant) were obtained from each slaughter plant. Two fecal sample composites were collected from two separate, but similarly managed, pens of swine from each farm. To prepare a composite, 40 ml of fecal material from each of 10 pigs was aseptically transferred to a sterile polypropylene screw-capped container and mixed. Sample containers were then placed in a 4°C Trans-Temp transport box (Kwik Kold Division of Kay Laboratories) for transport to Colorado State University Animal Sciences Microbiology Laboratory. All samples were received and processed at the laboratory within 48 h after sampling.
Salmonella isolation. Composite samples were thoroughly mixed in the laboratory with a sterile wooden tongue depressor. A 10-g amount of fecal material was added to 100 ml of tetrathionate brilliant green enrichment broth (TETBG) (BBL Microbiology Systems, Cockeysville, Md.) and incubated at 420C. After 18 to 24 h of incubation of the TETBG, brilliant green sulfa (BGS) agar (BBL Microbiology Systems) and xylose lysine desoxycholate (XLD) agar (BBL Microbiology Systems) were streaked for isolation from each enrichment. The streaked BGS and XLD plates were incubated at 35 to 37°C for 18 to 24 h. The TETBG enrichments were reincubated at 42°C for an additional 18 to 24 h. If no typical presumptive Salmonella colonies developed from the 18-to 24-h TETBG broth, the 36-to 48-h TETBG broth was streaked onto BGS and XLD again. If presumptive Salmonella colonies developed, three typical colonies were picked from each of the BGS and XLD plates and inoculated into both triple sugar iron agar (BBL Microbiology Systems) and lysine iron agar (BBL Microbiology Systems) slants. Triple sugar iron agar and lysine iron agar slants were incubated at 35 to 37°C for 18 to 24 h. Presumptive Salmonella cultures occurring with TSI or LIA slants were biochemically characterized by using API 20E test strips (Analytab Products, Inc.).
Three Salmonella isolates per composite were biochemically confined by using the methods described in Official Methods of Analysis of the Association of Official Analytical Chemists (7) and serologically characterized by methods in Edwards and Ewing's Identification of Enterobacteriaceae (5).
Antimicrobial susceptibility testing. Antimicrobial susceptibility testing was conducted on all confirmed Salmonella isolates per composite by the Bauer-Kirby method (4). The following antibiotic susceptibility disks were used: ampicillin, 10,ug; tetracycline, 30 tg; streptomycin, 10 
SD resistance transfer. Isolates demonstrating resistance to sulfadiazine (SD) were tested for transferability of resistance with minimal salts agar (MSA). The recipient culture was NAL-resistant E. coli K-12.
A multiresistant E. coli was used as the control. Thymidine phosphorylase (0.25 ml/liter [Burroughs-Wellcome]) was added to the MHB. The same procedure described for STM and TET resistance transfer was followed for culture incubation. Plain MSA was streaked for isolation after overnight incubation of each culture. MSA containing 25,ug of NAL per ml was plated with 0.1 ml of each culture, and MSA containing 25 ,ug of SD per ml (Lederle) and 25 None of the same Salmonella serotypes were isolated from both production swine and slaugh- 
